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j|)Bjfi^^if^ffi^1-S#liyfia^3 y b a-7 ts 
tS WfflE^n V b o- 7 K £ § WOSf>«o X, 

WB&^m^'M^t^rMcnt^) b 3y e a - 

* tfflHWftoi£ft*Eflt S t*- * M n y b p - 7 

MET~M{f3y bn-7«, Hfc 
c fcfctttRfctSli^E i KfBfS^yXrA,, 

[it>jt^ 4 ] wfar£g ffiK5Hl* y b 7- ^ 
5 ] i9ia£t®«tt, soiaif b 7-^ 

i: ftlST S y h n y k! a - # 7n ? 7 AOfflSrt t 
A 0 

5 < 1 ozMScfc bT, Kffit&OjE^ora 

X\ y b n y t: 0 a - £ o^SBflojSS^tf'efl 

fflnJt^Bffi^J-r^ WSB^Xt7 7°^ 

fRfWIK^Xr^y Wfi^K^t, wtffB 
JE^Wfc 5 ft feKMiBy b 3 y U* a - * K 
WBWROffift W«t *Ef X r y 7*fc 2>> £ M C £ 

x^a-y y^uitsm 
xm^&mmzmmm<Dfc%mm %> x r >y 7^ 

CiiMio] i,BflM;i*y b7- 

* ..hco-tt-/ <K J: o r ga{32 *i&^7 7 ; bpMdfi 

2 n§ c ^«««itM 7 KiHtom 
m>m 1 1 1 mib^m^ mmm^> b7- 

$> t fffl? % y €~ b 3 y t? a - £ 7°P AOHffirt 

[IfcfcJRi 2] ilil^ y7-V\My$-%-v 
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[If M 1 3 ] ffi©^«*^*yffi«o^7 7 
y^hnyea-^-eM-sJ^tSr-^l^y 

bn-5^ 

tuiara^^r^osaM^x^^a-y yfhwm 

10 K^b, 

i,Er~^ji^3yhn-^«, MsB^XrA(CcJ:l)0l 
MOE^t^-oT, tuiB^77'f;VK|fM^^ 
^SBfl b, MIB'J h 3 y If a *T?MIBStjn7 7 -< 

t § ^ 7 * 5 c fc1"5 it*^ l 

[si'J*® i 5 ] luHar~^iit3 y b D-9t^ WflJt 
20 y y^AI»^ttHB«t^S^^Et-r § ci 
t^WM l 3tcMol#^-y h7-^o 

mm 1 6i mibi{s^7 w-9My*-*v 

h7-^ D 

[Ml 7] MtBr-*!t3yhn^&£tfM 

hb^xtao^^©'>*< tt»^tt>ry^-*^ b^ 

Dft^gii 8] M^7b7»^©y^"b3yea 
30 -^^TUffnTflifty*-" b3yti 0 a.-^7'n^A(c 
fcv^T, ^y^-b3ytfa-^7 , n^AS^ 

MHBl' : e-b3yea~^^$3V^T, lJUEl#l^7b7 
BST^RT^I" 5r-^i|3 y b D— 7 fc, 

MowMfe^tfpjTio^^/ b y (DO t 
$>\o<Dmmtbx, mmfc%<Dmx\ mis^rI 
tix-mmmmmzmt* ctK^xm^m 
«^©is§offiM*iW*tsx^^a-y y^"3y b p 

40 — 7£fr6£Dx 

tulHr- ^l|3yM3-7li tugB§ X^ a - y y 
ypybn-7ta:S^WOE^c^T, fflffi^Ii 
i:fiita^t^fcfe«IBy€-b3ytfa-^tci!fjra 
^7 7 bttuM^iAp^SBf t5 c 

*r 5 y b 3 y e ;l - £ 7W7 a 0 

mmi 9] M!Bis»^«> *fe«fctfffi**w 

t S ^7 7 ^ * §a * W t § »^ 1 

8 icMo y ^e- b 3 y tf a - ^ 7°n if? h 0 
Umm2 0] lufBT-^M3y bP~7l3u M 
50 ?y^iJWT?wea»oi£ft 3 Mafit*z: 
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it 7-;V K 7 ^ F 7 x 7tfTfc 5 C i: £M £ t 
lK!H*oy^-b3Vti^^7D^7 

Ao 

[0 0 0 1] 

z / ry > 3.~ ] )y? LlPlt § -> xf Afe * tf^r^tc rat 

[0 0 0 2] 

['«to»j] ^^-^'yhti, &ii©7n m/l/fc 
ffilvt7-;l/F7f F&*7 h7-£©*7 h7-^% 
JfMtS«fc^^»t§> **yh7-* 

y b° a - # $3 J; tf * >y h 7-+ y Vy-hm m TOfc 
%%£tfc£*), ^©^frfciffflA 
-IfJ fct^o ) ft 1 , jilSbooSSa-TTO^»^ 
£ t Wb&£ ftoT^Sa 3 y t: 0 a - £ Mll^fWM 

fca— »m s /i-yfvl/nytfa-* (PC) 

g^lfctCt^flJtia^oTV^o W/ci6^ PC 

fS5gH#ti> (5^/bHop etc, -{y^vboi^ 30 

h7-££ffiUTMt3fcl&tfH'y#7x--X 

[0003] Ay^-%v Hi. H^ctifgfe^y'-it- 

%^St*til46Tl/^ 0 CKEUSft^**©^ 

-a-X7P/V* Sl$f^7, V7h7x77° 
n/U£\ *0&2^a&5o ) Tf*5. AH 
y#~*y H*-A^— y&, j£ft£$J^T£>n/c 1 40 

1\ Netscape ©ASM 

•y h 797*f_hK ) 6, 1 ofc* Wi«&0$#tf/£££ 

[o o o 4] ^y^-^y H£&7n/W^c 
li, FMt57n^#tij££^8ii:ftv* 50 
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{CcfcD, ^OJS^WKEftttfcfWBtS c 
[0 0 0 5] 

yt § ^ Xr Afcitf^t^So 
[0 0 0 6] 

*<yf>7— £j tl^ffllStt, *'yh7-*fl02j£|ffl 
TEB'ltlg^jittS (^ntcJ;oT<:ne><0 2^U 
y^tS) C^^BTI6ftffi*offla'>XrA*7h7- 

'>&<hfcloo7nh3;V) cot>fctcfe5fe<Dtt 
iKWIStcy:, f*7>h CA#!) x -r^-^ (a 
§0 , tir'^ CM) , *-7V# (W) 
*Slfc*-3"CC<DJ;54Hi^ l v h7"^F*3-ex^r^ 

[0 0 0 7] «M£0^XrA«, UtLT, «fHS^3 
yhn-9fej;tfT-^M3yhn-7**t5o ^ 

ft (r-fX7W) ±tc^t*feft©^7r>r;v<o 

flMfi^flt^iix (a) 3®03.-*f« 

a, (b) ffi&Dm$%&£s SftB (c) 3fS®5?*^ 

-^Nfi»©i£^%fitt*o swKtia»*n%«t 

die, ££W0J£8lcJ:5 rnyho— 5j fctt, 77 
h7x7, 77-A7xrfeSW±A~K7xrwt 
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[00083 uyvmfcmmtz&ofc, mmiL 

[0 0 0 9] B«B#3yFa-7fr\ l^o^ffM 

■^fu^oj^ra^^^ f y ©HSi: Lrmftt § ct 

fcfc-^ O^y^FVm y*;< h IH*M£ 
[0 0 10] 

mmm^y F7-^ (-mmc i o ovmto ) <^ 

py*Ht?&5, '«»lM*-y h7-^ l 0 (Hi, 
ES&oy*— hnyb°a-^ 105a~105n, -fy 

*-*vF-y— ex/n/W^ (i sp) 1 1 o, fei 

[ooii] IWJoy F ny\L a-£ i05a~ 
l 0 5 nti, 3i{g*>y F7-^fcS»r«4a 

£*>y h7-^"e$)§ 0 'Jt-hnyh 5 !-^ 10 5a 
~ 1 0 5 n&Wftl, I S P 1 1 OfcgSRStlS C&D 
At 5) c fctf WeSS- '$mm<0 1 S P 1 1 Olis 

£\ >fy#-**y F 1 1 5£ffiUTifflA#KJl$*aii 

IfX Netcom (ggffiflf) , Ame r i 

ca On-line Gg&ffi@) . CompuSer 
v e (tmmK) , Prodigy (ESifiHSD £H) 
T*&S„ 'T^^'y F 1 1 5tt, 7-;VK7-f F7x 
7" (WWW) £#tf$ft^7-;l/F7^Ffc&&*y F 
7-£T*&3 0 7-/l/K7^ F7x7*fcja&n?&§„ * 
WJt-b3>^^-^ 1 0 5$3itf I S P 1 1 0 
B\ M-Vt^ytfa-^, ?y7°Fy73yt 0 x- 



Wl 0-3 1 2 3 4 4 
6 

yr*-yF7— * (lan) , /Fn#y#yxyr 

(»0 *yF7~? (MAN) &&Uir#$*'y F7 
(WAN) 0£5ft3Vl£a-*0ft**;fc8&ii8 
©*v F7-##tr„ ^jSSMoy^ Fnyifa-^ l 
05a~105n, 1 S P 1 1 0 feitM V F 

1 1 5ti\ 1 2 0«CTM 

£ft& 0 Hfis^tctn^ i s p i i o«s wte*y f 

7-# l 0 Ofl?j££0Eii£*JrS>A'-y 

[0 0 12] -»|2Mt§o H2», MUT© 
F 4 y$ 7 x-Xt&fr^7*?7+WJ^; 

x-Xii, d>ft<fcfe9^WK^ 7^yF72 00O 
JMB82 o 5fc£ft*^«*$£iM^*o « 

flseatc cfcntf , 7-< > F7 2 o o tcM^tt e> nfe^ 
77^;v^#CyvKo^«^7 7-f;v^ i s p 1 1 

0i'Jt-f3>k s a-^ 1 0 5 <0|ffl"ea#* ^ 

v&ttmvrJhmt-v^yv*-* 1050 
s^sg (r^x7°u^) 2 1 QKm^^mmm 

-e$>% 0 lot, *^WKOV^TSi^t5ftfefctt, 7 
^y F7 2 0 Otfji^OA^tC^S+lT^ftfct^C 

[0013] ftigt^*jS*ea5S^ 7^yF72oo 

tt, ^X^H"o7^7^yF7T*fe 
9 T, S^Hf52 1 0£>^Bffi2 1 5©^*OWfc 

(Mii, «t«^^5^ W©7^ 
yFWftO^T^S) o 77 7°;Vnyifa~-^, 

7^^DV7h> I BMfti?«03ytfa-^V7h7x 
77°n;W^^f^t, y$-%v h^y^7x"X 
*W-M"S7'i'yF7^ (^7^*^3--W 
y^7x-x) IIMLti^o 
[0 0 14] ^j6Sflaj©j£^ffi«2 0 5tix 
ft (i^Jx.«\ fWf, -f^-y\ tTr^ftH) 

SassitK: * o r nffiffl s n& (i fc «wr«-pa& 

[0 0 1 5] 0 1 £M3£, I S P 1 1 Ott, 

2 0 5^0MOEflftX^r^a-y y^iwt§* 

^icij^i-^o utttofctt, 1 s p 1 1 0 11 ^iA^c: 

©y^^ FU^^^O / >ft< fcfe lOOW^LT, ^ 
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£ft£i&rrnif „ i s p 1 1 o&, ssoiEft 

1 0 5 a~ 1 0 5 nT*^Ofci&KWRjfi&fc1*£o 

[0 0 16] H5TBW»cKWt**i«'ett, i-if 
0 5©#JJB*Mfcf 1 0 

o«'i y-x^w§«ti«iaoti^^ io 
[0017] ffllltii, jy$*-*y Y<d^&K~d 
sua, ^Royt-hayvfa-^ ini> /- 

U a— if E X o X 7 5 "b X S tift 5 Mi 7? V X£ ti 
£*<y L-7-^, v/l/=MrV7*y r-7-^&H£# 

*TOT£ns<:fctfW?&£ (e£)j;?&M*y 20 
a c n*> e ffl^nsa^K«fig« tifei®* 7 b 7- 

[0 0 18] *ffl©fM^-8«t I S P 1 1 0KM 

Lxmwt%i)\ %mmiwmmtLx&, mm 

3 WijBM*y h7-^fct>ftor^® 30 

h 3 a-£l05a~105 nfaDSP#Wfc5^M:7*£fc 

Ejlfe^OTmiiti, James Harry Green, "The Irwin Hand 
book of Telecommunications", frwinProfessional Pub 
lishing (2nd ed. 1992), R. D. Gitlin, J. F. Hayes 
and S. B. Weinstein, "Data CommunicationsPrinciple 
s", Plenum Press (1992), Darren L. Spohn, "Data Ne 
twork Desing", McGraw-Hill, Inc. (1993), Stewart 40 
E. Miller and Ivan P. Kaminow, "Optical Fiber Tele 
communications II", Academic Press (1988), Hario D 
agenais, Robert F. Leheny and John Crow, "Integral 
ed Optoelectronics", Academic Press (1995), 43<fctf 
Bud Bates and Donald Gregory, "Voce and Data Commu 
nications Handbook", McGraw-Hill, Inc. (1996) Effi 

[0019] mwimmicu-ix, v*~-h 

aytfa-^ 1 0 5 a~l 0 5 nfcSWi I S P 1 1 0 

imm^f^nmm^mm (.-mmc 300 5c 



X^to ) <ir?u»jmxh%> 0 ifmMs V^-hP 
yY.2.-% 1 0 5&£Wi I S P 1 1 0£fctf£f5ffi£ 

ws^mx^o mmmmtLxtt, mmmo 

0«, ffifll^n-fe-yif-, 7° 

n^^l/TWns^y* (PAL) fei^^o^ 
?7;VD^-y^TW (PL A) tDJ^ft^n^v? 
/ViffirVWX, f^/m^n-feytf (D S 
P) , 7^-iH*7"D^W-FTW (FPG 

a) , mmmm® ca s i o , *&£jm*@b 

(LSI), S*i!#M§!& (VLSI) &MJ$!S 

— ^r^f-W^"^T&, Hans-Peter Messmer, "The I 
ndispensable PC Hardware Book", Addison Wesley (2n 
d ed. 1995), *5£tfWill iam Stall ings, "Computer Or 
ganization and Architecture", MacMillan Publishing 

Co. (3rd ed. 1993)fcI^fcffi8£ftW*o 
Hffi^tKco^TW:, Paul Horowitz and Winfield 

Hill, "The Art of Electronics", Cambridge(2nd ed. 

mmmmicimzftx^%o 

[00203 j m®\®mmoo&, 73*7-9-30 

5, mtmmmtv wm^y^??**** 

D) 3 1 0, /^X^ybu-ym^S 1 5, new 
iilMllffl^'J) 3 2 0, « 
(DVT****) m*.&£7 s *7y#2*7ttt**: 
U) 3 2 5, mm$-b3 3 0<D*lvbmt 

%o ftl#D*XWU3 3 5&, /n-b'y-y-3 0 5, 
ffSMtyt'J 3 1 0ftJ:tf^X3VhD-7lHltt3 1 5 

sssk-tSo mm<oxm ci/o) /U3 4o^ 

/U3>hP-^«3 1 5, Watt«U3Z0, 
£ r * * * 'J 3 2 5 *3 «fc OTJZUtf- h 3 3 0 Ote »y h % 
mt%o ^ffl^"h3 3 0(D-b7h«, I/0/U3 
4 0£, b^SlHi^©fifi^M^7b7 
-^^lf-r§fca6tDM{|15JTOcfc?^s IflOfc^o 

h3 3 0©-b'y hfcti, ^yr;l/^-h**^tt/^b 

[0021] /wnyhn— 5I3K3 l t>XhM 

X3 3 5 feAtf 1/0/^x3 4 o^ssRsnaotas 
p 1 1 ottfaT^xirtstr*^ ft^a 



[0022] mm<Dtcib, mi^^mzmmcm, 
**• mmmm.^) 3 1 o«t, nn^^y h 

n-7 3 4 5fe£lFr-^M§P>hn-^3 5 OOT 
3>bn— 73 4 5'i, BfSOa-lfM 

cu (i) ) , m.omnmt cf cd ) , sfct*m 

SOi^HJ (S (I) ) ©^O^fc^fclO® 
S»£bT, £fc 2 0<DJ&^3 5 5, 3 6 0 ($J 

Wit'J 3 2 OtcM^tlT^S) « 
T\ ^lilS 2 I 5 (DFh^mm 2 0 5 -e^7 7 -ills 3 

©iA^E 2 0 5 tuM 3 5 5, 3 6 0 £JSBf « Z t 
[002 3] KTT^KSMtU^, 

5 5, 3 6 0i)^77^;^§^ W^tt;'* 

mstftzxhK). is© 355. 36 om 

%W0(DM^ WAftimm. ft&HT'&S (fcSS 

[0 0 2 4] -»l4MtS D 04te, E^fiS 
#2 0 5 h^y?7x~X 
OB'J©^ -f y F7 2 0 0 ("g^Blf 2 1 5 tD^ft^^jfe 
§) (DffiZhZo C<Dt$£t>, <7^fyF7 2 0 0&, 1 
S^a^lt2 t OJdC&T^tU H2©*>-fyHf 2 

0 0 ^PlU-M«fe^tfM^t^^^t§o 
[0 0 2 53 C<DfflOl£#fB82 0 5fci\ &577^ 
3 6 5?^flh*ft, 'J^hnyea-^n^A 
(IH6fclLT«) fl£ra£ftc07n^AfcJ; 

oTfllftSft***'; W»^'i3 1 0, 

er*«'J 3 2 5&H) {cM^ti§ 0 y-t-bny 

Netscape (3ftM) ) ffl{,i"*7 h7 

-7100 tftfgU h7-*7**-* (08 

X.H 7^ yK7 2 0 0, ^77^3 6 

y*-haytfa-#7"p?7A«, Slf*yb7-* 

1 0 0K*-3T»tt*n*j£ft«*2 0 5<0ftbD 

[0 0 2 6] t^-f tUCbTk, ^»JC0|A^W2 0 5 
t±, 204)££3 5 5, 3 6 00)$%<Dl'O%$tSo 

*B3 5 5, 3 6 oii^nfn, fi&^tfi^M^w 
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t5 2^7C (2D) ©?57-f*/!/^"P&*o 
tt, M3 5 5, 3 6 OO-^feS^iiffifttt* 
^firtO^TE^frSCfctWeftO, Sfe, 7^7 

[0 0 2 7] H3(CMoT, plWctfx X^a-U 
(^Hffi^yhD— 7) 3 4 543* 

10 X}T-$M.i$xyhr3~-7 3 5 ott, u-t-hnytfa 

hD-7 3 5 Oti, M«3 0 0(l*W». 

b7-~? 1 0 OA^Si Lfz%&77'(fr3 6 
5 ij h 3V tfa-* 1 0 5 ©g^fflffii 2 1 5 £ 

jfiWfcfSUT, ^/fsB®2 1 5 "3:, 11*7 h 7- 7 1 
20 [0 0 2 8] xy^-'J^yhn-7 3 4 5ii, 

RIXMW3 0 oic&tf^W":. M"?>J£n"£) 

5 xmmmmmm^t %>ctic&?x, 

1*2 1 5±«^f SfefelC, &*<tt>v<ifr<»m 

jfi774)\'3 6 5tZt> lC«RO JKe* 'J b 3 > ^ 
30 0 5tcE{ft§ o 

[0 0 2 9] ft^fiMWfcL/'tW:, *^«a^V"e 
-hnVlfa-^ 10 5, I S P 1 1 0, 
^7 YV-*? 1 0 0T , ^3i^n'f)^'cWt)5)"f, /So 

^\CD[A^3 5 5, 3 6 0©iBitt, M^y^-MCfT? 

40 mLxmmK'Mm%c£^nxm 0 c<d&? 

%mt<D%\&l^ I S P^jSSKfcT^'feX (7V>7 
50 it Netscape (SUM) ) 



1L 

[0 0 3 0] %#ffi<D*Jt* bV'^t-ZKMLX, 
7wW# (MfLtt. I S P, ^jiff^f^E) K 

& 0 mfjL m<o&. 

J[££IW\ *SL (I) ©*fcJ;-3Tl8S*n5o 0»R 

gtf fc**Sffr, £fr I \t, JAffW 2 0 5 «fc 0 t>/>* ^ 
IS S & «k tf (I* £ 1 § c £ K & § o 
[0 0 3 1] S^KWOfcifc, 2%jz<D Q^Mt^Z 

M4, iMXSfc, £§<D**yhA*tU -feyhA© 

^tifc: l D 6tt3 <£ 5 X n y h fcl££*SJ 0 
[0 0 3 2] P (j) XD^hj fcfJtmSn* 

m] \PU)\ = £ 

/eP(j) 

max. | P (j) |£SW5«3fc, cCO 

■eft So 

[0 0 3 3] ^g5*W§o 13 5 
SicfeT, I S P 1 1 0<DM@(&3 0 0£fj{t : £# 
Ts 1ft* 7 h7-^ 1 0 Ofcfc^TJESOEffcXfr 

[0 0 3 4] $f , MX r 7 7° 5 0 5T\ %W^<^M 

m&yiy vn-^ 3 4 5 jwtftfjstu ni@iS3 0 

P^SJ^n y b 7 3 4 5 «\ ft^liSW 2 0 5 £ 
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[0 0 3 5] MXr-y7°5 1 SX\ HMSEftnybn 
—73 4 5H\ 

( 1 ) ♦Sf^OJ£^I«2 0 5 1 0*fcttiS* 

©»Srj*nfe1^tt, (2) (a) 3fMoa— 

(b) RfrlOlMMit, tfctt (c) fftMWtthV 

(TztcLi/t / b U tt'>& < & 0 #7c£*ff3 0 ) s 

5 5, 3 6 O^T'U^-bnVtJa-^ I 0 5<Z>g*P 

nit 2 1 o^M2 o 5 -e^ijffl pfffia^rM*sa» 

10 tSo 

[0 0 3 6] WI!Xf'y7°5 2 0T\ r-^HfiM^>b 

0-53 5 oawtHstu jaaiBSKjcDHWiBte 

$n§o MXr77°5 2 5 7?* V b 

3 4 5WM«T-?1^0>bo~^3 5 0(4, # 

«ot, M2 0 5{C^f Sfc&Kyt-b 
3Vtfa-# 1 0 5 a~l 0 5nO^©lO^3 
5 5, 3 6 O^rSBfHtSo 

[0 0 3 7] SfSU^IffifMm «t0J«tl^5 0 

20 ok&*), mn<o^—fm&, mmtm^t^h 

-'jymi^, ma xj I P (j) l^s£:&3 
[0 0 3 8] glOflflfcLT, ftlKfti t^ftT, 

KxayhOlBO (i) ©^oS/J^ 

30 §i(C^L, w.^'l'xu (i) (t^U Si^rL 

7 bti, ^n/^^tor^-feXCTtfi:, TfiOXn>y 
[0 0 3 9] fe^5A,, T»Xn7b^ 

40 iffibr^^WKffltSCi;, ^y^^xn-yb^: 

JKRtSilfc. Xn>y hcO^y^A&H^lJRLT^ 
Off^OJlHtCT^©Xn7 h^ltT^laWtCllSIt 

mrnxm* 

[0 0 4 0] ^2©MfcUT, §£©lt^tT, « 

(i) O^WOJW^l^fflRfcSSb, W.4TXF 
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